Objective: The objective of this study was to evaluate the anterior cranial base (S-N) length in Class I and Class II division 1 individuals of Central India in two different age groups. Materials and Methods: Sample size comprised 120 individuals belonged to Central India. Individuals were divided into two groups: Group I comprised 60 young children (30 males and 30 females) in the age group of 10-14 years (n = 30 Class I and n = 30 Class II division 1) and Group II comprised 60 young adults (30 males and 30 females) in the age group of 18-22 years (n = 30 Class I and n = 30 Class II division 1). S-N length was measured from the traced sheets of lateral cephalograph of the study participants. The gender difference and differences in the group were calculated using the paired t-test.
Introduction
In facial growth and development, most of the anatomic changes take place at the base of the cranium. It is very important to understand the complexities related to the development, architecture, and function of the cranial base, so the craniofacial variation can be well understood. [1] In 1916, the cranial base was found to be related with prognathism of the jaws and since then the cranial base is of much interest to orthodontists. [2] Cranial base angle has a tendency to reduce with age, and many researchers had done a study to find the age when the cranial base becomes stabilized in an individual. [3] [4] [5] [6] [7] Cranial base might influence the maxillary and mandibular growth in different ways, and the maxilla is closely related and affected by the anterior cranial base. [8] This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms.
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There is evidence in the past that the cranial base differs among populations. [9, 10] Various authors had proved that cranial base morphology has an influence on the position of maxilla and mandible, thus helping in determining the skeletal pattern of an individual.
The aim of this study was to evaluate the anterior cranial base (S-N) length of Class I and Class II division 1 from Central India in two age groups: one group comprised children from 10 to 14 years of age (young children) and another group comprised adults from 18 to 22 years of age (young adults).
Materials and Methods
The study comprised 120 individuals belonged to Central India, who were divided into two main groups according to age. Group I comprised 60 young children The age group ranged from 10 to 14 years and from 18 to 22 years were only included in the study. Individuals with no previous history of orthodontic treatment were only included in the study. Individuals with missing teeth, long-span/short-span crown and bridge, and large proximal caries were excluded from the study. Same X-ray machine with the subject in the natural head position, with teeth in maximum intercuspation and lips in relax position to take lateral cephalograms. All radiographs were taken following proper precautionary measures. The radiographs were exposed at 85 kV/10 mA for 17.6 s (as recommended by the manufacturer). The film-to-source distance was 5 ft 2". Magnification of all cephalograms was uniformly 1:1 to eliminate error of measurement by magnification. Cephalometric tracing was carried out on 0.003-inch matt lead acetate paper using soft black HB pencil by a single observer to eliminate the interobserver error. S-N length was measured from the data collected to assess the anterior cranial base length for Central Indian population.
The data collected were tabulated for each subgroup, and the mean, range, and standard deviation were calculated. The differences between gender and groups were calculated using paired t-test.
Results
The measurements of S-N length for comparison of males and females and young children and young adults of Class I and Class II division 1 malocclusions are enumerated in Tables 1-4 . S-N length was longer in Class I young adults (66.86 mm) compared to young children (63.63). In Class II division 1 individuals also, S-N length was longer in young adults (65.5 mm) compared to young children (62.8 mm). S-N length was found to be more in young adult males (70.2 mm) compared to young adult females (63.53 mm) in Class I individuals. Similar results were found in Class II division 1 individuals with S-N length more in young male children (64.53 mm) compared to young female children (61.06 mm). S-N length was significantly shorter in the Central Indian population (65.25 mm) when compared to Caucasian population (71 mm).
Discussion
The anterior cranial base is the length between sella turcica and nasion (S-N) and used for the analysis of the direction of craniofacial growth and dimension. [11] The present study assessed the length of the anterior cranial base (S-N) in Central Indian individuals in standard lateral cephalogram. S-N length is considered to be an important growth indicator for the head. S-N length was significantly shorter in the Central Indian individuals compared to Caucasian populations. The mean S-N length in the Caucasian population is reported to be 71 mm. [1] In Central Indian individuals, it was 63.63 mm for young children and 66.86 mm for young adults. It was lesser in females compared to males, and this is probably due to linear measurements that are usually larger in males compared to females. A similar result was obtained by Yassir [12] in his study. Budiardjo et al. [13] and Malta et al. [14] found no significant difference in S-N length among males and females.
Variations in the length of S-N line can affect the spatial positioning of the maxilla and mandible and hence mandible in the anteroposterior plane. In the present study, no significant difference was seen between Class I and Class II division 1, which is contradictory to the study done by Kamak et al., [15] where they found that S-N length was significantly more in Class II compared to Class I. The growth of the skull is considered to be complete by 7-10 years of age, but the present study showed that S-N length is not a stable parameter and growth of skull occurs even after 10 years of age. [1] Limitations of the present study were that cephalograms were used and manual tracings were done. Further research is required using cone-beam computed tomography and digital cephalometric to give further findings if any to give an exact conclusion.
Conclusion
The present study showed that S-N length is not a stable parameter and growth of skull occurs even after 10 years of age. S-N length was more in young adults than that in young children and lesser in females compared to males. S-N length was found to be shorter in the Central Indian individuals compared to Caucasian populations, so S-N length should be considered as population specific and not the same for all population.
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